
Winter Storms 

National Weather Service  

Baltimore/Washington Forecast Office 



Filling Out Your Registration Form 

The information you enter on 
this form WILL NOT be given 
out to anyone. You are 
protected by Federal Privacy 
Laws.  
 
Spotter numbers are sent out 
via email. Please write legibly! 
If we can’t read your email 
address, you might not get 
your number. Also, check your 
spam folder settings. The email 

will come from @noaa.gov 
 
**Please give us 3-4 weeks 
to input your information 
and get you a Spotter ID. 
You can still call/email us 
during that time** 
 
 

john.smith@mail.com 

john.smith2@mail.com 



Today’s Topics 

•Reporting Procedures 

•Measuring Snowfall 

•Winter Storm Ingredients 

•Winter Hazards 

•Preparedness & Safety 

•NWS Products & Services 

•2009-2010 Case Studies 



Reporting Criteria for Winter Storms 

Not a real dog! 

•Ice Accumulation 

Any glaze on 

surfaces 

 

•Snow 

Accumulation  

Every 2 inches, or 

any accumulation 

not reflected in the 

forecast 



• Ruler 

• Snowfall 

• First two inches 

• Every two inches or so 

• TOTAL SNOWFALL 

• Is it measured or estimated? 

• Ice Accumulation – any! 

• Surface its accumulating  on 

• Thickness 

Photo by K3CSX 

Snowfall Reporting & Measurement 

Photo by N3PRZ 

22 inches 

January 1996 



Snowfall Reporting & Measurement 

Ideally, a snowboard is the best measuring surface. 

•Can be as simple as a 2 ft square piece of plywood painted white 

•May want to place flags/markers near the board to help locate 

during snowy weather  



Snowfall Reporting & Measurement 

Bayard, WV FEB 2010 

You can also measure snow on 

an outdoor table. 

Frequency of Measurements: 

•Every two to three hours is adequate 

•You should clean off snowboards every six hours 
- Cleaning more often can lead to inaccurate snowfall 

measurements 

 

If drifting is a problem, then take 

several measurements and take 

an average!  

Please report your STORM TOTAL snowfall to the nearest tenth 

of an inch after the event is over! 

•phone 

•email 



• Changing Precipitation types 

• Call in when a significant change 

has occurred, especially if not 

reflected in the current forecast 

 

Snowfall Reporting &Measurement 

Radar image of March 1993 Storm 

What type of precipitation is falling from 

the bright yellow band across central and 

northern Maryland?  Heavy snow, sleet, 

or rain?  The radar can’t tell. 

Dual Pol radar will help us better 

understand winter precipitation 

types.  



How to Report Information 

1. Call NWS Sterling directly if weather is imminent: 

(800) 253-7091 or (703)996-2200 

2. You can email your reports to:                          

      lwx-report@noaa.gov 

2. Contact local Emergency Management 

3. Amateur Radio (when activated) 

If your report is severe thunderstorm 

hail/wind/tornado or flooding related, please 

DO NOT send your report by email! 

 



Let’s take a minute to enter the 

phone number into your cell 

phone… 



Mid-Atlantic Winters 
Temps. Nov. Dec. Jan. Feb. Mar. 

Max. 

Min. 

56.4 

36.5 

45.3 

28.1 

41.4 

24.4 

44.9 

26.6 

53.6 

33.5 
Normals based on BWI data from 1981-2010 

Snowfall  DCA IAD BWI 

October Trace Trace Trace 

November 0.5 0.5 0.4 

December 2.3 3.5 3.0 

January 5.6 7.3 6.8 

February 5.7 7.6 8.0 

March 1.3 2.8 1.9 

April Trace 0.3 Trace 

Season 15.4   22.0 20.1 
Normals based on data from 1981-2010 



Mid Atlantic Winters 
(Normal Temperatures) 



Mid Atlantic Winters 

Earliest Measurable Snowfall  (All Airports)        October 10, 1979 

DCA BWI IAD 

.1”    .3” 2.2” 

Latest Measurable Snowfall   

DCA BWI IAD 

.5”        4/28/1898 .1” 4/28/1898 1.0”      4/12/1973 



Average  Annual Mid Atlantic Snowfall Map 



Mid Atlantic Winters 

Snowiest Month Ever 

DCA BWI IAD 

35.2” 2/1899 50.0” 2/2010 46.1” 2/2010 

Fells Point, MD  

Photo By: faithdesired.com (Flickr) 

FEB 2010 

Downtown Baltimore 

FEB 2010 

FEB 1899 Washington DC 

Photo Courtesy: Washington Post 

6 Miles SW of IAD 

Photo: Listemaa 



Precipitation Extremes 
Washington D.C. 

(1884-2010) 

Baltimore, MD 

(1892-2010) 

Dulles, VA 

(1962-2010) 

  
1-3 Day 

Total 
Date 

1-3 Day 

Total 
Date 

1-3 Day 

Total 
Date 

1) 28.0 Jan 27-29, 1922 26.8 Feb 16-18, 2003 32.4 Feb 5-6, 2010 

2) 20.0 Feb 12-14, 1899 26.6 Jan 7-9, 1996 24.6 Jan 6-8, 1996 

3) 18.7 Feb 18-19, 1979 26.5 Jan 27-29, 1922 22.8 Feb 10-11, 1983 

4) 17.8 Feb 5-6, 2010 25.0 Feb 5-6, 2010 21.7 Feb 15-17, 2003 

5) 17.3 Jan 7-9, 1996 22.8 Feb 11, 1983 18.0 Dec 18-19, 2009 

6) 16.6 Feb 10-11, 1983 22.0 Mar 28-29, 1942 16.3 Feb 18-19, 1979 

7) 16.4 Dec 18-19, 2009 21.3 Feb 12-14, 1899 15.4 Dec 30, 1970-Jan 1, 1971 

8) 16.4 Feb 16-18, 2003 20.0 Feb 18-19, 1979 14.1 Mar 13-14, 1993 

9) 14.4 Feb 15-16, 1958 19.5 Feb 9-10, 2010 12.1 Dec 25-26, 1969 

10) 14.4 Feb 7, 1936 18.0 Dec 18-19, 2009 12.0 Feb 22-23, 1987 



Ingredients for a Winter Storm 

•Cold Air 

•Moisture 

•Lift 



Sources of Moisture 

Our moisture sources are 

the Great Lakes, Atlantic 

Ocean/Gulf Stream, and 

the Gulf of Mexico. 



Sources of Lift 



• Arctic 

• High Pressure 

Sources of Cold Air 

Ground 

Cold sinking air 



• Cold stable air 

can not move 

over mountains 

Cold Air Damming 



Best Combination 

L 

• Coastal Lows / 
Nor’easters 

• Low center acts as a 
source of lift 

• Moisture comes from 
warm Gulf Stream 

• Wind circulating 
around the low, lifts the 
warm moist air up over 
the cold air locked over 
the coastal plain east of 
the mountains 



Classic Nor’easter Setup 

High pressure centered north of 

DC. Low pressure or disturbance 

in the Gulf of Mexico. 



The path of the 

storm plays a 

major role in 

determining what 

type of 

precipitation we 

receive and how 

much. 

Classic Nor’Easter 



Alberta Clipper 

• Quick moving low 
pressure system 
that originates in 
the Alberta 
Province of 
Canada. 

• 1 to 5 inches of 
snow possible. 

• Pulls down arctic 
air behind them. 



What is a Blizzard? 

•Winds of 35 mph or more. 

•Visibility near zero.  

Film Clip Courtesy: J. Otavio Thompson of Washington DC 

Feb 2010 Blizzard 



What determines Precipitation 

Type? 



Cloud 

32 

Colder 

Ground 

Height 

Warmer 

Snow melts 

Rain 
Ground 

Height 

Temperature remains below 32 degrees 

Cloud 

Snow 

Cloud 

32 

Colder 

Ground 

Height 
Warmer 

Snow melts 

32 

Colder 

Rain freezes into ice pellets 

Sleet 
32 
30 

Cloud 

32 

Colder 

Ground 

Height 

Warmer 

Snow melts 

Cold Surface 

Rain freezes when it hits the surface 

Freezing 

Rain 



Mixed Precipitation Profile 

Cloud 

32 

Colder 

Ground 

Height Warmer 

Some snow melts 

32 

Colder 

Some rain freezes into ice pellets 



• Warmer than Normal Decembers 

• Normal or below normal JFM 

• Increases the strength of the Southern 
(or sub-tropical) jet stream 

• Increase risk of Nor’easters 

• Cold air will determine if this is snow or 
rain and that will depend on the Polar Jet 

El Nino 



El Niño Winters at DC 



• Milder Winter 

• Drier Winter 

• Decreased risk of Arctic Outbreaks 

La Nina 



La Niña Winters at DC 



Winter Hazards 

•Heavy Snow 

 

•Ice 

 

•Cold Outbreaks 

 

•Wind  

 

•Flooding 



Heavy Snow 

•Disrupts Transportation 

•Closes Businesses/Schools 

•Roof Collapse 

•Downed Tree Limbs/Powerlines 

•High Cost of Snow Removal 

Photo:  Courtesy 

Washington Examiner 

Prince William Ice Rink 

 
Washington Metro 

Photo Courtesy: Washington Examiner 

Photo Courtesy: frozenblog.com 

Photo Courtesy: World Press 



Ice 
Mixing Bowl (Springfield, VA) Feb 12, 2008 

Photo: Washington Post • Power and 

Communication lines 

come down 

• Traffic Accidents 

• Pedestrian Falls 

• Heavy weight can bring 

down trees Photo By: Paul McCord, JR 

Photo: Washington Post 



• Exposure 

• Frost Bite 

• Hypothermia 

• Auto Trouble 

• Burst pipes 

• Power 

shortages 

Cold Air Outbreaks 



• Blizzards 

• Blowing and 

Drifting Snow 

• Heavy Surf and 

Beach Erosion 

• Coastal Flooding 

• Trees and Utility 

Lines 

• Wind Chill 

Wind 
Virginia Beach - March 1962 

Photo By: Ian Sean Livingston 



Winter Flooding 

•Coastal Flooding: 

Tidal/coastal flooding 

generated by the intense 

winds in a coastal storm. 

•Ice Jams: When a thaw or 

rise in water level breaks 

ice into large chunks that 

become jammed at man 

made and natural 

obstructions.  

•Sudden Snow Melt: A 

sudden thaw of a heavy 

snow pack.  

Ice Jam on the Potomac River 

Stranded motorist near the Monocacy River 

Photo Courtesy: Frederick News Post 

December 2009  



Preparing Yourself for Winter 
…At Home…Before the Storm… 

•Flashlights & Extra Batteries 

•Extra Food & Water 

•Extra Medicine, First Aid Kit 

& Baby Items 

•Alternate Heat Source & Fuel 

•Have Your Heating System 

Checked 

•Fire Extinguishers & 

Smoke/Carbon Monoxide 

Detectors Checked 

•NOAA Weather Radio 

 

 



Preparing Yourself for Winter 
…In the Car…Before the Storm or Trip… 

•Cell Phone & Charger 

•Flashlight & Batteries 

•First Aid Kit 

•Knife, Shovel, & Ice Scraper 

•Tool Kit 

•Blankets/Sleeping Bags 

•Water Container & Non 

Perishable High Energy Food 

•Battery Cables 

•Extra Clothing 

•Sand/Cat Litter for Traction 

Fully check and winterize your 

vehicle before the season! 

•Keep Your gas tank near full 

•Let someone know where you are going 

•Don’t travel alone 



Heavy Snow Safety 

• Heart Attack: Cold 

Weather Stresses the  

Heart 

• Add shoveling 

snow 

• Or pushing cars 

• Or walking 

through deep 

snow 

 

 

When shoveling, move smaller amounts of snow and take 

frequent breaks. Know your limits. 

 
Photo By: Lee Hobbins (Flickr) 

Photo By: Gersemalina (Flickr) Photo By: Harold Neal (Flickr) 



Dress for the Season 

• 50% of your body heat is 
lost through your head and 
neck area 

• Wear layers to trap heat 

• Wear hats,  

   scarves, gloves,  

   snow boots 

Stay Warm and 

Dry 

Photo Bt: Matthew A. Prescott Flickr 

Photo By: ScottieT812 (flickr) 



Wind Chill 

Frostbite 

is not the actual temperature but rather how wind and cold 

feel on exposed skin.  

    

•Damage to body tissue caused by extreme cold 

•Frostbite causes a loss of feeling and a white or pale 

appearance in extremities, such as fingers, toes, earlobes, 

or the tip of the nose 

•If systems present: Get Medical Attention Immediately!!! 

 

Picture Courtesy: Herbalgranny.com Picture Courtesy :howstuffworks.com 



Hypothermia 

•Condition brought on when the 

body temperature drops to less 

than 95 F  

•Warning signs include: 

•Uncontrollable Shivering 

•Memory Loss/Disorientation 

•Incoherence/Slurred Speech 

•Apparent 

Exhaustion/Drowsiness 

 

Hypothermia occurs 

when the extremities are 

excessively cold. 

Improperly warming the 

body will drive cold 

blood from the 

extremities to the heart, 

leading to heart failure. 



If Medical Care is Not Available 
•Warm the person slowly – starting with the body core 

•If necessary, use your body heat to help 

•Get the person into dry clothing and wrap in a warm blanket 

covering  head and neck 

•DO NOT give the person alcohol, drugs, coffee  or any hot 

beverage or food 

Injuries Related to Cold 
•50% Happen to people over 60 years old 

•More than 75% happen to males 

•About 20% occur in the home 



Stuck Outdoors in Heavy Snow 

Photo By: Fancypicnic (Flickr) 

• Get out of the wind and try to stay warm and dry 

• Find shelter or build one with sticks and/or snow 

• If possible, build a fire  

   placing rocks around it to absorb heat 

• Eat high-energy food. Do not eat snow!  Melt it 
first and then drink it if necessary 



Stuck Outdoors in Your Vehicle 

• Stay in your car or truck 

• Run motor about 10 minutes 
every hour for heat 

• Make sure the exhaust 
pipe is clear of snow 

• Open window a crack to 
prevent carbon monoxide 
poisoning 

• Exercise from time to time to 
stimulate your circulation 
and help keep you warm 

• Tie a red cloth to your 
antenna or door to help 
indicate to rescuers that you 
are in trouble 

National Guard Troops help clear stranded 

motorists from U.S. 15 on Feb 11, 2010. 

Photo By: Washington Times 



NWS Products & Services 

•Beyond 7 Days: 

Climate Prediction 

Center 
•Seasonal Outlooks 

•Monthly Outlooks 

•8-14 Day & 6-10 Day 

Outlooks 

•National Maps 

•www.cpc.noaa.gov 

 



Temperature  

30-Day Outlook 
 



Precipitation  

30-Day Outlook 
 



Temperature  

8-14 Day Outlook 
 



Precipitation  

8-14 Day Outlook 
 



NWS Products & Services 

Winter Weather Outlook 

Hazardous Weather Outlook 

Winter Storm Watch 

Winter Weather Advisory 

• Imminent or Occurring 

• Significant Inconvenience 

Winter Storm Warning 

• Imminent or Occurring 

• Life Threatening Conditions 

• Damage to Property 

 

•Issued when a winter weather 

event has the potential to 

threaten life and property in 

the extended forecast period. 

 

•Provides information to users 

that need considerable lead 

time to prepare for an event 

Potential for hazardous weather in 

the next 48 hours. 



US Hazards  

3-7 Day Outlook 
 



•Within 7 Days: NWS Baltimore/Washington 
•Hazardous Weather Outlook 

•Public/Marine Forecasts  

•Watches/Warnings 

•www.weather.gov/baltimore or www.weather.gov/washington 

NWS Products & 

Services 

Winter Weather Page 



Hazardous Weather Outlook 

Outlook on potential 

for any Hazardous 

Weather through 7 

Days. 

Issued daily between 5 

and 6 am and again 

around 11 am. 

Updated as needed.  

Includes potential 

for Skywarn 

Activation 

Day 1:  

•More Details 

•Watches/Warnings 

in Effect 

•Timing 

•Areal Specificity 

Days 2-7: 

• Less areal and 

timing specificity 

•Potential for 

Watches/Warnings 



What Kind of Information Does a Watch Include? Winter Storm Watch 

A Winter Storm Watch is issued: 

•When 5+ inches of snow is expected within a 12 hour 

period 

•Ice Accumulation of ¼ inch or more 

•A damaging combination or snow and/or ice with high 

winds within a 12 hour period 

•Typically issued within 24 to 48 hours in advance of 

the event 

AND/OR ICE  

OR ¼ INCH OF ICE OR A COMBINATION OF THE TWO WITH HIGH WINDS  

Key Word is:  

GENERAL WORDING 



Winter Storm Warning 

A Winter Storm Warning is issued when the following 

has a high probability of occurring: 

•5+ Inches of snow in 12 hours OR 7+ Inches of 

snow in 24 hours 

•A life threatening or damaging combination of 

snow and ice accumulation with high winds 

•A combination of damaging sleet and high winds 

OR DAMAGING/LIFE TREATENING 

COMBINATION OF  

SNOW/ICE/SLEET WITH HIGH WINDS 

BECOMES MORE SPECIFIC 

Key Words:  



Winter Weather Advisory 

A Winter Weather Advisory is Issued: 

•When a combination of snow/sleet/ice will cause a 

significant inconvenience – but not serious enough 

for a warning 

•Average of 2 inches of snow/sleet is expected to fall 

within a 12 hour period OR less than 7 inches in a 

24 hour period 

•ANY accumulation of ice – even just a glaze from 

freezing rain or freezing drizzle 

•Usually issued within 12 hours  

A Winter Weather Advisory contains the same 

information as a Winter Storm Warning. 



How much trouble can one tenth of an inch 

of ice cause??? 

Date: February 12, 2008 

Location: Springfield, VA (Mixing Bowl) 

•50 Ramps/Overpasses 

•$676 Million Dollar 

Project Completed 

Summer 2007 

•430,000+ Vehicles a 

Day 

•One of the Largest 

Interchanges on the 

East Coast 

•15+ Car accidents 

including an 8 car pile 

up 

•People sat on ramps 

for 7-8 hours (including 

a former Virginia 

Governor) 



Just a Couple of Notes…. 

An Ice Storm Warning is issued when ice accumulations of ¼ inch or 

more are expected. 

•Not Issued for a mixture of snow/sleet/ice 

A Freezing Rain Advisory is issued when freezing rain will cause a 

significant inconvenience, but not serious enough for a warning.  

A Blizzard Warning is issued when the following conditions will be 

met for three hours or more: 

•Considerable falling and/or blowing snow will reduce visibilities 

to less than ¼ mile 

•AND sustained winds/frequent gusts of 35 mph or higher 

•Not Issued for a mixture of snow/sleet/ice 



Just a Few More Notes on Advisories… 

Advisories can be issued for sub-criteria events in the following cases: 

•First snowfall of the season 

•If one inch of snow is 

expected to impact the 

Baltimore/Washington 

Metro Areas during 

Rush Hour (4-9AM & 

2-7PM) 

•If snow showers/squalls will produce locally heavy snowfall  



Winter Probabilistic Graphics 

Minimum – Expect at least this much  

Most Likely Forecast 

Maximum – Potential for this much  



Winter Probabilistic Graphics 

Chance that Snow Accumulations Will Be Greater Than… 

• Trace, 1, 2, 4, 8, 12, 18 inches 



December 18-19, 2009 

•Low pressure tracked across the SE US and moved up the Mid 

Atlantic coast 

•High pressure entrenched to the north/Cold air in place 

•Temperatures in the Upper 20s/Lower 30s on the evening of the 18th 

•Low pressure system brought abundant moisture from the Gulf of 

Mexico and the Atlantic Ocean 

•The low center intensified rapidly off the Mid Atlantic Coast 

•The storm system slowed down on Saturday, with heavy snow 

developing across the Mid Atlantic 



December 18-19, 2009 12Z Satellite & Radar Presentations 





December 18-19, 2009 

Snowmelt from this storm caused 

flooding on the 25th & 26th of 

December. Photo By: WTOP 

Photo By: Newscom 

Photo By: thestar.com 

Photo By: Parish Universalist  

Church of Arlington  



February 5-6, 2010 
•Low pressure developed over the Gulf States and moved NE up the 

Mid Atlantic Coast 

•Abundant moisture supplied by the Gulf of Mexico and the Atlantic 

Ocean 

•High pressure 

entrenched to 

the north 

•Cold air in 

place 

 

 

Sound 

Familiar???? 

•Heavy wet snow fell 



February 5-6, 2010 06Z Satellite & Radar Presentations 





Winchester, Virginia 

Photo By: Michael Rutkaus  

Street in Baltimore 

  Photo By: Shawn Bennaman (Flickr) 

High Resolution Satellite Imagery 

MODIS 

Federal Hill in Baltimore (Flickr) 



Other Notable Winter Storms February 10, 2010 

•Blizzard Conditions 

•Up to 26 inches in 

Westminster, MD 



Other Notable Winter Storms 

Knickerbocker Storm 

January 27-28, 1922 

•28 Inches of Snow in Washington, DC 

•27 Inches of Snow in Baltimore 

•30-32 Inches of Snow across Howard & Prince Georges Counties 

•Gusts to 50 MPH causing blizzard conditions 

•Roof Collapsed on Knickerbocker Theater (Washington DC) 

•98 Died 

•Hundreds Injured Images Courtesy: Washington Post 



Reporting Criteria for Winter Storms 

•Ice Accumulation Any glaze 

on surfaces 

 

•Snow Accumulation  Every 2 

inches, or any accumulation 

not reflected in the forecast 

Photo By: Erin M (flickr) 

Photo By: worldpress.com 



Severe Weather Reporting Criteria 

•Tornado or Funnel 

(Please be clear on this!). 

•Hail: Pea sized or larger. 

•Rotation within a storm. 

• Wind: 50 MPH or 

greater (Indicate gust or 

sustained, measured or 

estimated.) 

 

• Damage: Any weather 

related damage to trees 

or property. Give as 

many details as 

possible. 

• Heavy Rain: Measured 1 

inch or more 

 

• Flooding: Streams, creeks 

or rivers out of banks or 

flooding of roads from 

poor drainage 

 



We are grateful to have you as a 

member of our team! 

Thank You 

 
Any Questions or Comments? 

 

Christopher.Strong@noaa.gov  

Warning Coordination Meteorologist 

or 

Ashley.Sears@noaa.gov 

General Forecaster/Skywarn Coordinator 


